Role of phosphatidylinositol-3 kinase in transcriptional regulation of TLR-induced IL-12 and IL-10 by Fc gamma receptor ligation in murine macrophages.
Ligation of FcgammaR concurrent with LPS stimulation of murine macrophages results in decreased IL-12 and increased IL-10 production. Because PI3K deficiency has been associated with increased IL-12, we hypothesized that PI3K was central to the anti-inflammatory effect of FcgammaR ligation on TLR-induced IL-12. FcgammaR ligation of macrophages increased pAKT, a correlate of PI3K activity, above levels induced by TLR4 or TLR2 agonists. This increase was blocked by PI3K inhibitors, wortmannin or LY294002, as was the effect of FcgammaR ligation on TLR-induced IL-12 and IL-10. LPS-induced binding of NF-kappaB to the IL-12 p40 promoter NF-kappaB-binding site was not affected by FcgammaR ligation at 1 h; however, by 4 h, NF-kappaB binding was markedly inhibited, confirmed in situ by chromatin immunoprecipitation analysis. This effect was wortmannin sensitive. Although TLR-induced IkappaBalpha degradation was not affected by FcgammaR ligation, IkappaBalpha accumulated in the nuclei of cells treated with LPS and FcgammaR ligation for 4 h, and was blocked by PI3K inhibitors. LPS-induced IFN regulatory factor-8/IFN consensus sequence-binding protein mRNA, and an IFN regulatory factor-8-dependent gene, Nos2, were inhibited by concurrent FcgammaR ligation, and this was also reversed by wortmannin. Thus, FcgammaR ligation modulates LPS-induced IL-12 via multiple PI3K-sensitive pathways that affect production, accumulation, and binding of key DNA-binding proteins required for IL-12 induction.